Listing of Claims 

This Listing of Claims will replace all prior versions, and listings, of claims in the 

application. 



Claims 1-20 (Cancelled) 

21. (Currently Amended) A method of managing a cluster of networked resources 
and resource g roups using rale-based constraints in a scalable clustering environment, the 
method comprising the steps of; 

building a globally optimal cluster configuration of said efetei^net^ 

accordance with, said role-based .constraints and a current, state of said resources, including 

identifying for w feeme-each of the resources and re source groups, te-an availability and quality 
of service, which a i^^SA^-ave^^ determined by 

dependencies among the resource s and resource group s, resource e qui valency x user preferences, 
constraints on the resourcesrwaefe? and network policies[[ 5 ]j; 

bringing said cluster of networked resources on-line in a systematic manner, given the 
current state $ £&fes— of each of the $ a$d— resources and resource groups, and thdl^^ 
dependencies, us^preferences, constraints on the resources , we8%-and network p olicies, 

with sajd cluster of networked resources on-line, determining dynamic dependencies of 
and configuration information about said cluster of networked resourcesr%*&ted^^ 




(i) statically at said step of , b uilding and said 
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step of briBg ing said duster of networked s er vices and (ii) 

dynamically during cluster operation in accordance with sa id rule-based constraiots, 

supporting startop^^EgrilKjn and shutdown of said cluster of networked , resources 
according to current policies, and system events , and said, rule-based constraints; 

separating said dependencies ..among resources .and, resource groups, user preferences, 
constraints among the res ou rces , system events, and current p olicies into (i) a first, static rules 
based group and (ii) a second, dynamically changing events based group, wherein said first 
group captures the static resources-^B#4fee-eee&^ including, for each 

res^MSg^w^? ajfee-type and quality of the supporting resources e emees-needed to enable said 
each resourceeemee, wherein said step, of separating is implemente d according to said role- 
based constraints; and 

combining said first and second groups in a systematic manner only when needed to build 
the said £toMIy_.optimal cluster configuration. 




ma^^and.only when needed, during operation , to m odify and realign the current .state , of said 
cluster to said, globally optimal cluster configuratio n, or an alternative glo bally optimal in, view 
of said current p olicies, said system events and, said mle-based constrainty 



22. {Currently Amended) A method according to Claim 21, wherein said step of 
combining fatfner comprising- 
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continuously monitoring system ^ teeto-wM^events and comparing the current cluster 
state with a-the globally optimal, cluster configurate and upon detecting 

fee^enfe-a discrepancy between said current cluster state and smd globally optimal desk^cluster 
configw^ion^^ee, realigning said, ,£he-cluster of networked, resources, including 
issuing commands to the networked resources comp rising the current, cluster statej^ 
bring about the realigning; 

providing a group of cluster wvieearescmrcgs, including: 

i) a persistent cluster registry to store and retrieve the configuration of the cluster of 
the networked resources, 

ii) topology ^vieesresources for detecting node and communication adapter failures 
within sai d cluster of networked resources, 

iii) messaging for selected communications between a central resource and all other 
resources comprising the cluster of net^v orked resources , and 

iv) a group eewfe«|^gourcgs facility for electing one of the resources as the central 
resource at cluster initialization^ and upon deteimining that wfe@&e¥e^an existing 
central resource is unable to provide the ^eroee sresources thereof* 

delivering notification of system, events to a coordinator to process 
eemh»iBg~said system events jn accordance with said rule-based constraintsf 
to arrive at a response to said system events; 

translating the response into commands to the resources that .realign ^ 

eamaa^ ayailability, qualit y of sendee, and related dep endencies, to execute 

said commands by a res ource manager a^ociated 
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with , each of said, ef^eee^f^^resources, including issuance of fee-^^-efe^riBg-the commands 
in a partial order seou.ence where necessary, in, view, of ffi¥®&~4*y-said each reso urce's 
dependencies; and 

not sending out a u :nexf * &@w™command until the central resource detects a positive 
outcome of the c went command or commands that the execution of said t^xL-eew-command 
depends on. 

23, (Currently Amended) A method according to Claim 22, wherein: 

said coordinator, , by, said mie-hased constraints, ensures tha t the current cluste r state is 
reaiigfied with. said .globally , optimal cluster configiiration, or m.^temMlyg. .globally^ optimal 

events in said ^fee-cluster, wherein. t®b4 

all events and command feedback from said cluster in response to a cmxffitf, QrP^t ,^M0^-9l^. ig 
&»<lirected to said coordinator. 

24. (Currently Amended) A method according to Claim 21 5 firfieLcomprising--fee 

providing an optimizer module for computing said globally optimal cluster 
cgnjgiirgion, or an alternative globally optimal, cluster con figuration # ete#eff-based on said 
mle-based constraints and to jeaMgn ii the.. i ^"Current state of said fea-cluster when needed . m 
response to .system, events; 
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using the optimizer module for realigning the current configuration state in accmdanee 
with , said, rule : based , constraints, ffeeamf%#Bg4fee^^ an objective 

value calculated in view of the current configuration state e £-a-4epfe^ below a 

certain value calculated for the globally op ti,m 

®atetk^, including *fee^fe^~e#-feeding back to the optimizer module an artificially generated 

event that forces the optimizer to realign the current network , configuration to a cluster 

configuration appm^ or equivalent to said global optimal cluster configuration and said 
alternative global cluster, configurate 

providing the optimizer module with a snapshot of a„&e-current state of the cluster of 
networked resources ; 

B*el : &de84he-^^ said snapshot, calculates and prop oses, pffipoem^an 

approximately globally optimal cluster configuration that takes into account said current state of 
the cluster and long-term objectives defined for the cluster in accordan ce with said rule-based 
constraints. 



25. (Currently Amended) A system for managing a cluster of networked resources 
and resource groups using rule-based constraints in a scalable clustering environment, 
comprising apparatus for: 



building a globally optimal cluster configuration of the networked ^4-#HsteF^resources, in 
accordance with, said role-based constraints and a current state of said, resources and including 
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identifying 



■each of the resources with, fe ae-an availability and quality of service, wMfih 




-are determined by dependencies 



among the resources and resource groups, reso urce e quivalency, u ser preferences, constraints on 
the resources, weeferand network policies, 

bringing said cluster of networked resources on-line in a systematic manner, given a 
current statejBte^of each of the^d-resources and resource groups, and said dependencies, user 



based constraints, 

with sa id cluster of networked resource determining dynamic dependencies of 

configuration information about said cluster of mjtw^^ 



teinSQ^Md^cluster of netwoited resou r ces online Mfefeafen-and (ii) dynamically during 
cluster operation, 

supporting a startup , operation and shutdown of said cluster of networked, resources 
according to current policies, and system events, in accordance with said rule-based constraints,. 

separating the said dependencies, among resources, resource groups, user p references, 
constraints among the resources, system, events, equiyalencies a mong said resources and said 
resource groups and OTnenLpolicies into (i) a firs t static rules based group and (ii) a second, 
dynamically changing events based group and (ii) a second, dynamically changing events based 
group, wherein said first group captures the static wseweea-^^ 

resources, including, for each resource and resource group& eme®, the type and quality of the 



preferences, constraints^HL&&JM2MI^ 




policies, in , accordance , with, said ml e* 




.g, and said step, of 
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supporting resources, resource groups and their e^^^ to enable said 

each resource and resource groups$emee, and 

combining said firs t, static and second , dynamically changing events based groups in a 
systematic manner only when needed to build the said g!obally vi optimal cluster configuration at 

startup, and only when needed durin g ope ration t o modif y mdj^ligpL ih.^ current state of said 
cluster to said globally optimal cluster configurationjn yiew o f said current policies, said system 
events, said equiyalendes, and said rule-based, constraints^ 



26. (Currently Amended) A program storage device readable by machine, tangibly 
embodying a program of instructions executable by the machine to perform method steps of 
managing a cluster of networked resource s, includi ng resource , groups, using rule-based 
constraints in a scalable clustering environment, said method steps comprising: 

building a globally optimal cluster configuration of said ^fasteg ^networked r esources, 
in accordance with said rale-b ased constraints and a cu rrent . state of said, resources, including 
identify of the resources with fes-an availability and quality of service, which 

determined by dependencies 

among the resources and resource groups, resource equivalency, u ser preferences, constraints on 
the resourcesrwea% and network policies, 
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bringing said cluster of networked , resources on-line in a systematic manner, given a 
current state $ tete*H)f each of the s ajdrresources and resource groups, and said dependencies, user 
preferences, constraints, on the resources-rweHte, and network p olicies, 

with said cluster of , net vvorked resources on-line, determining dynamic dependencies of 
configuration information about said cluster of networked resources, „ and , resource ,, groups? 

of bringing said cluster of networked resources onAim m ^me^k^md (ii) dynamically during 
cluster operation in accordance with, said rule-based constraints, 

supporting stai^p^jigerition and shutdown of said cluster of networked resources 

according to current policies, and system events., and said, mie-based, constraints, 

separating said dependencies anion g r^ resource groups , user p references, 

constraints among the resources , system, events, equiyalenciesand current policies into (i) a first 
static rules based group and (ii) a second, dynamically changing events based group, wherein 
said first group captures the static resources-^e44fee-«>£e&^ including, 
for each resource and, resource groups&eroe®, the type and quality of the supporting resources, 
and equivalencies of said resources and said resource, .groups.^m^ee^needed to enable said each 
resource, and said resou rce groups& em&e, and 

combining said first and second groups only when needed to build the said globally 
optimal cluster configuration, 




fandonly when 

needed during, opera th e current state of said clu ster to. said, globally 
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optimal cluster config uration in view of said c urrent polici es, said system events, said 

eqnjyalencies , and said ru les-based constraints , to .achieve , a desired level of automation 4e 
-in the coordination and mapping of networked r esources 



27. (Currently Amended) A method according to Claim 24, wherein: 
the providing step includes #^-~^ef5~»el-providing a preprocessor module and a 
postprocessor module; 

wherein the preprocessor module includes a preprocessor entry queue, the optimizer 
module includes an optimizer input queue, and the postprocessor module includes a 
postprocessor input queue; 

creating a prep rocessor task to,, implement... a decision to realjocate, i do--a resource orjt 
resource , group,, , wherein said preprocessor, task m lleeaMeB-^^ 

pB^proeess^ provided , to 4epeefedr4^the entry queue of the preprocessor module; 

and 

wherein said preprocessor task is an object having an entry method that, when invoked, 
results in the preprocessor task being executed, and execution of the preprocessor task results in 
either a postprocessor task being provided de^ited-in the postprocessor input queue, an 
optimizer task being provided 4ep68fte4m the optimizer input queue, or both; 

scheduling the postprocessor task 4f^-^ed#ed-by an invocation of the entry method 
associated with the postprocessor task; 

scheduling the optimizer task k-^efefeted-by an invocation of the entry method 
associated with the optimizer task; and 
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executing .^©e^fe^e^-thc optimizer task results in a postprocessor task 
4efesite4-in the postprocessor input queue. 

28, (New) A system for managing a dynamic scalable cluster of heterogeneous 
networked resources, and networked resource groups, by arranging the resources and resource 
groups in an optimal cluster configuration for servicing dynamic scalable resource needs of a 
network of computer systems in accordance with a set of rule-based constraints, wherein each 
said resource and resource groups includes a resource manager and a set of attributes, and is 
allocated and reallocated by the system in view of its dependencies to other resources, 
equivalencies to other resources and a specified load-based policy for responding to event-driven 
changes in resource needs, and/or changes in said attributes defining each of said heterogeneous 
resources, the system comprising: 

a cluster registry to store and recall attributes and resource manager data that define each 
said heterogeneous resource and resource group; 

a mechanism for detecting differences between current resource attributes defining each 
of said heterogeneous resources and resource groups, and stored attributes associated with said 
globally optimal cluster configuration; 

an optimization problem solver that responds to differences between detected current 
resource attributes and attributes associated with said optimal cluster constraint-based 
configuration by generating a set of instructions for controlling and realigning said current, 
detected resource attributes; and 
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a coordinator for implementing said set of instructions to control said detected current 
resource attributes to operate said cluster according to said optimized cluster constraint-based 
configuration, 

29, (New) The system as set forth in claim 28, wherein said attributes include name, 
type, capacity, priority and state, and wherein said state indicates readiness of each said 
resources' availability as one of offline, online and failed. 

30. (New) The system as set forth in claim 28, wherein said attributes include resource 
availability, equivalencies and quality of service. 

3 1 • (New) The system as set forth in claim 28, wherein said optimization problem solver 
operates locally when operating upon a proper subset of resources, and operates globally when 
operating upon said cluster. 
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